Factor and multiple regression analysis were carried out on morphological traits (body length, body width, bill length, bill width, bill height, shank length, body height, head length, head width, neck length, wing length, chest circumference and body weight) of male and female muscovy ducks. Obvious sexual dimorphism was exhibited between sexes, relationship between body measurement and body weight were examined through factor and multiple linear regression analysis. Three factors had positive significant effect on body weight of the male muscovy representing size and shape while only one factor had positive relationship with body weight in female, accounting for 84.2% and 63.5% of variation in body weight for male and female respectively. The result reveals that body measurements can be better selected for improvement in weight for male muscovy than for females.
INTRODUCTION
Muscovy duck is one of the commonest domestic birds among rural populace in Nigeria which help t o supplement protein need of the people. Genetic study of this bird is not common. Several studies on growth performance of muscovy duck reported sexual dimorphism with males being 50% heavier than female (Baeza et al., 1997; Sazy and Heraut, 1997, Tai and 
MATERIALS AND METHODS

Rouvier, 1998).
Location: The data used for this study were collected Prediction of weight using linear measurement is a from indigenous muscovy duck reared under semi common tools in animal breeding, several studies have extensive production system in Doma and Shabu been carried out to identify interrelationship between live villages of southern Nasarawa State of Nigeria, weight and body measurement in birds (Gueye et al., managed by rural women who keep them for 1998, Missohou et al., 1997) . In prediction analysis it will commercial purposes. be erroneous not to separate sexes for any estimation, as doing that will be misleading and inappropriate Collection of data: Using a 10 kg weighing scale and a particularly in muscovy duck. measuring tape, information on body weight and body Multiple regression analysis has been used to interpret measurement was individually collected from 1250 ( 350 the complex relationship among body weight and some male and 900 female) adult muscovy ducks from April to body measurement in a number of animals (Cankaya et October 2008 . Body measurements include body length, al., 2006 Akar et al., 2001) . This method has its body width, bill length bill width, bill height, shank length, limitation because of the obvious reason o f body height, head length, head width, neck length, wing multicollinearity that is often associated with variable as length and chest circumference. The measurement of a r esult of genetic linkages thus often present this variables were carried out in the morning before they misleading interpretation. To provide a suitable are release to go out for browsing. prediction model, factor analysis suggested as a better tool because it reduces large number of measure Data analysis: Factor analysis was performed using 12 variables to smaller number of factor and provide a body measurement traits to rank their relative regression equation for an underlying process by using significance and describe their pattern o f observed variable (Tabachnick and Fidell, 2001 ). Factor interrelationship with regards to body weight for each scores can be obtain from this as they are uncorrelated sex. the goal of factor analysis are to determine the or o rthogonal, thus solving multicollinearity among variables in the estimation of weight. The aim of this study is to find out the utility function of factor analysis score in multiple linear regression models in estimation of body weight using some body measurement in male and female muscovy ducks.
number of fundamental influences underlying a domain of variables, to quantify the extent to which each variable is associated with the factor and to obtain information about their nature from observing which factor contribute to performance on which variable (Tinsley and Brown, 2000) this allows numerous intercorrelated variables to be condense into few dimension called factors.
The following equation was used: Z = 8F+g Where Z = Ap x 1 vector of variable 8 = Ap x m matrix of factor loading F = Am x 1 vector of factors g = Ap x 1 vector error (Sharma, 1996) In this study the correlation matrix of variables was used to obtain eigne values. In order to facilitate interpretation of factor loading (l ) VARIMAX rotation was used. Factor ik coefficient were used to obtain factor scores for selected factors (Keskin et al., 2007) In the second regression scores values of selected factors were considered as independent variables for predicting body weight using the following equation:
BWT=a+b FS +b FS +b FS +b FS +E E is the error term of the regression model t-test was used for determining significant regression coefficients of the variables (factor). Determination coefficient R was used as predictive success criteria for 2 regression model.
RESULTS AND DISCUSSION
The mean values for body weight and body measurement with respect to sex of the Nigeria indigenous muscovy ducks are presented in Table 1 . Sexual dimorphism was in favour of male, Similar result was earlier reported by (Baeza et al., 1997; Tai and Rouvier, 1998 and Ogah et al., 2009) . Result of correlation coefficient among variables (traits) for the pooled data (male and female) showed some significant at 1 and 5% levels Table 2 , an indication that these correlation coefficient may be factorable. The highest correlation was predicted between body width and head length, body weight and body width. Because of the size dimorphism between male and female, multiple linear regression analysis and factor analysis were performed on data set based on sexes Table 3 and 4 . This was to analyze the data set to find out the magnitude of the interrelationship among the independent variables. The standard error, t-value, pvalue and VIF values for each regression coefficient ($) based on the result of multiple regression analysis was given in Table 3 for male and Table 4 for female. Body length, bill length, bill height, neck length and head width were found to be insignificant for male Table 3 while body length, bill length, bill height, shank length, head length head width and chest circumference were insignificant for the female traits. Though a number of independent variables were insignificant, lower VIF values which are below 10 for all the variables is an indication of no severity of multicollinearity between the variables (Neter et al., 1989) . The result of factor analysis presented that the first four factors of the twelve factors were selected a s independent variables for multiple regression model because the 4 factors have eigne values greater than 1 for both the male and female traits .Because eigne values represent variances and that each standardized variable contribute to principal component extraction is 1, a component with the eigne value less than 1 is not as important (Tabachnick and Fidell, 2001; Keskin et al., 94, 15.43, 8.74, 8.44% for traits in females of the variation (var) in all variables respectively. After orthogonal rotation the factor loading were presented, the relationship between examined variables and corresponding factor (Table 5 and 6) for male variables, shank length, body width and head length show high correlation with factor 1 body length, wing length and chest circumference were correlated to factor 2, bill height, body height and head width were correlated with factor 3 while bill length to factor 4. In female, body height neck length and wing length were correlated to factor 1, body width, head length and head width were correlated to factor 2, bill length bill width and shank length to factor 3 while factor 4 had body length chest circumference and bill height. The highest values of communalities in the two (male and female) indicate that the variances of the variables were efficiently reflected by the factors in the multiple regression analysis. Factor score values for the four factors which were obtained by means of factor score coefficients given in Table 5 and 6 were used as independent variables in the regression analysis to determine significant factor /s on body weight of male and female muscovy ducks Table 7 and 8. From the result it was found that for male traits analysis, 3 out of the 4 factors had significant effect on body weight. the factors also explain 84.2% of the variance in the male body weight .Meanwhile only 1 of the 4 factors had significant effect on the body weight of the female ducks. In both analysis VIF values for the factors were smaller than 10, the problem of multicollinearity presented in Table 5 and 6 was solved. The 3 factors were found to have significant (at 0.01% level) linear relationship with body weight of the male muscovy duck. From the above result only the three factors had positive significant effect on body weight of the male muscovy duck thus body weight will be expected to increase as the value of the first 3 factor increase, while in female only the first factor had significant effect on body weight of the female duck and its weight increase with increase in the first factor. This can further be explain that in male body weight is expected to increase when variables in factor 1, 2 and 3 are increase namely shank length, body width, body length, wing length and chest circumference whereas in female body weight is expected to increase when body height, body length and wing length increase.
Conclusion:
From this study it can be concluded that there are considerable correlation between body weight 
